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(54) BENZODIAZEPINE DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicine having 
excellent affinity for thrombopoietin receptor and agonist 
activity on the receptor and having platelet production 
regulating action. 

SOLUTION: This benzodiazepine derivative represented 
by the formula [R1 is phenyl group which may have a 
substJtuent group or 1 H-indolyl group which may have a 
substituent group; R2 is a phenyl group which may have 
a substituent group or a lower alkyl group; (n) represents 
an integer of 1-4] or its pharmacologically acceptable 
salt has excellent affinity for thrombopoietin receptor 
and agonist activity on the receptor and is extremely 
useful as a medicine having platelet regulating action. 
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&g£WLT4><fcl> 1 H—f> F yjU***U R z 6* 
g^MSOt <fc c> 7 * ^;uSXWfi»TiU*;i/«* 
gu n »i-4oSE»*a-r. ) ra^stis^o^y 

[0 00 1 ] 

[«WO«-r4SW»»] ##£3^ g«E»J6lflL, JliL'h 20 
iaffittRCfT^^ h«te*«U jfiL/J^l^fePlfBSf? 

[0 00 2] 

[fi£*<D&5f5] ifii/JvKra:£f*©±JfiL. MteMtiftic*si<>~c ■ 
Dfcg«0»J:i3Jilit>«:akUJSti**s. '*©*#fcH$W>H 
^T? *5hD>*^i^> oae^ts ^ o - x > 9 

£ft (*^* -(Nature), 369 «, 533 H (1994 

( FP>##x^>H2^*- : MPL) ©y^7 
> Fr* 0 , g^WIBBJ^6g««»Bia©»Stt» 

L/C [Nature, 369 * , 568 H (199430 ) , £ 
ifeWWL C^9* F (Blood) ,89^, 483 H (1997 

^> 3; c CD5TAT5 Bgftao^btciswttae^fo* ■ 

p>##;£*>*CD4><D<Dffe, WO9 6/4 0 1 89^ 
9 6/40 7 5 0#IBIB»6C|B^3nrCi*fi 
^H 1 ^^^ Ftt£*>39l6nr(r^i Q 




t^Stt* (R) -1- (2-WW5^W) 
-5 - (2 - 1 , 3-^tFP- 
3- (1 H-^>F-JH3-^W^) -2H- 
L 4^^>V r ^T-fe't*>-2 > 
#g§B86 1 -6 36 6 6^, «fP8BS6 3-2 38 0 6 9 

Qournal of Medicinal Chemistry), 30^, 1229H (19 

0 9 5/1 4 4 7 0#rtt*y *>a*rCC<fcS^ 

[0 00 5 ] 

>^fi^^^'^ F ft t*fl)iIffitt!ftS», h P 
f>«3 3 2<I<7)T 5 ^^fti* 1 ^^ Flf-f r 

?It6tt**»I«t? »4Cift£*6, ^n/c F 

£?&g«££S{£-f s c i k & * . 

[0007] 

[ 0 0 0 8 ] *«WB*©Hft* ( I ) 



(3) 



H¥l 1 - 1 5 2 2 7 6 



[<t3] 




cn 2 n 1 



ftI*WUtfe ili 1 H - > F 'JiH4*0, R 2 » 
[0 00 9 ] 

mmcommomm) **i»owe-«w ( i ) 
R 1 t*StiS7 i h - >f > K »;;n 

X, ^FDi^wen^ R 2 -c^ft&fgmr;!' 

^;bS>ur^, J?>l>m, x^^S, n-7'P 

[ooio] #^<£>fjie— ass; ( i ) r-TjN^n^ft^ 
[ooin *mi<Dmtz--m& ( i ) r^sti^ft^ 

[0012] *«§B<ofiifBHHS; ( i ) t'^snsft^ 40 

m. v^gL =i^*&. iEl, 

>«, io- t - x;i/*>«f©fflWtt»Wf 
[0013] #»9iK:«4^>V r t>T-Se>SS8«*©» 50 



(I) 



CD (±) -l - (yr-y^^^i/) -i. 3 

tFP-5-7x^-3 - -2H 
-1, 4-<>7^7i2f>-2-^> 

(2) (±) -1- -1. 3 
-S>t FO-5 -7x^-3 - (7j^MfW - 
2H-1, 4--*>V2/7-tffcr>-2 -*> 

(3) (±) - 1 - (3-?7^^nW -1. 
3-i/fcFP-5-7*^;l/-3 - (7x^;M^) 
-2H-1, 4-<>^T^t'>-2-t> 

(4) (± ) - 1 - (4 - {fT-isS-ff-Jl) - 1 , 3 
-i^t FP-5 - 7xr.Jl/-3 - (7 - 
2H-1, 4--'<>V^T"tffcr>-2 -*> 

(5) (R) -1- -1, 3 
-ytFP-5-7x ~;!/ - 3 - (7i^iM^) - 
2H-1. 4--^>V r 2PT-fe*f>-2 -*> 

(6) (s) - i - (4- ^r^tyy^^^) -1.3 

-> ; bFU-5-7x^-3 - (7x^;M^) - 
2H-1, 4 -^>!/J/7^>- 2 

(7) (±) - 1 - (A-tfT-VS-f+fr) ~ 1. 3 
-^/t Fn-3 - (4-t Fot'>7i^;M^) - 
5-7x^ib-2H-l, 4-^>V r ^T-fe*f >-2 - 

(8) (±) -5 - (2-7WP7x^) - 1 - 

(4 ->T7~Vs-f*M - 1 , 3-^tFu-3- 
(7x^M^)-2H-l, 4 — *>vW*tf> 
-2 -*> 

C9) (±) - l - - i. 3-y 

tKP-3- dH->f>F-;i'"3-^;M^;L') - 

5-7x^-2H-l, 4-^>V"^T42b*>-2 - 

do) (±) - i - -i,3 

-ybFo-3 - (lH-^F^-3-^? 
;U) -5-7x^-2H-l, 4 — ^>V"^TH2t:-> 
-2 

(H) (±) -1- (3-y7-^7'Pf;l/) - I, 
3-yt FD-3 - 

;b) -5-7x^l/-2H-l, 4-^>7y7-i2t'> 




(4) 



5 



-2 

(12) (±) - 1 - . " 1. 3 

-ytFD-3 - (lH--f>K-^-3--fW* 
jb)-5-7x^-2H-l, 4-^>!/y7*t> 
-2 

ci3) (R) -i - -i.3 

-ytKo-3- (lH--f>F-il'-3-fW* 
;U) -5-7*^-"2H-l, 4-^>^T*t> 
— 2 

(14) (s) - i - (4-yr-y^^^) - 1. 3 
-ytFa-3 - (iH-^>F-^-3->f;Mf 

-2 

(15) (±) - 1 " (4- >?7~i/S7*)\,) - 1 . 3 
-ytFO-3- (5-^^-lH->f>F^-3 

-5 -Vx.~fo- 2H- 1 , 4 
^T-fe*t*>-2 -*> 

(16) (±) - 5- (2-yfr*ay *^;u) - l - 
(4-y7i^?W>-l. 3-ytFD-3- 
(lH--f>F-^-3--fiM*;l') - 2H-1, 4 

-•^l/VisTi? fcT>- 2 -*> 

d7) (±) - i - <^r^^^) - i. 3-y 

tFo-5-^W-3- -2H- 
1, 4-^>*/*/T-tft:>-2 -*> 

(18) -( + ) - 1 - -1.3 
-ytFO-5 3 - (7x^iW^) - 2 
H-l! 4-^>^/y7t , b , >-2-*> 

(19) (±) -l - (3-y7^^'nfW -1, 
3-ytFD-5-^^-3 - (7i^M^H - 
2H-1, 4-<> , /y7«t>-2 

(20) (±) - 1 - (4-^T^.^^^^) " 1. 3 

-ytFP-5-^^-3 - (7*^;i<>^) -2 

H- 1 . 4 -^>V r > J T-£ fcT>- 2 
[0 0 1 4] (21) (R) - 1 ~ (4-?7~i;s7? 

3-ytFP-5-^^-3 - (7xxjl/ 

y^JU) -2.H-1. 4-^>'/yr-tfK>-2-*-> 

(22) (S) - 1 - (4-#7~isS7*)\s) ~ 1 . 3 
KC3-5 -y^iU- 3 - (^x^-jl/y -2 

H- 1 , 4 -^>7y7*fe't*>- 2 

(23) (±) - 1 - {A-yT-ltSttto) ~ 1. 3 

-ytFP-3 - (4-bFn+y7*-WfW - 
5-^^l/-2H-l, 4-^>V r ^T"f2f>-2-^ 
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(24) (±) - 1 - ~ 1. 3 
;U) -2 H-l, 4-^>V^TH2t'>-2-*> 

(25) (±) - l- (VTz-vstW) - i. 3-y 

bFP-3 - ( 1H--T> ~ 

5-y^-2H-l, 4-^<wy7*t>-2-*- 

> 

(26) (±) - 1 " (2 -fT-VS***') -1/3 
10 ->>fc FP- 3 - (lH->f>F^-3-^JMf 

-5-yf^-2H-l, 4-^>V r ^T-fe*t*>- 

2- *> 

(27) ( + ) - 1 - (3-^7^^^^^) - 1, 

3- ybFD-3- ( 1 H-^> F-JW- 3 -^Jl/^ 
-5-^W-2H-l, 4-^>V r ^T-t?t:>- 

2 -*> 

(28) (±) - 1 - U-^T^^^tO - 1 , 3 
-ytFP-3 - (lH-^>F-^-3->f^f 
;l/) -5^f^-2H-l, 4 — c>v^T-tftr>- 

20 2 -*> 

(29) (R) " 1 " (4-^T~^^*;l>> - 1. 3 

-ybFP-3- (iH->f>F-;i'-3--f;Mf 

)V) - 5 2 H - 1 , 4 — c>y^T-fe?£>- 

2 -*> 

(30) (S) - 1 - (4-^T^i^/^^) - 1. 3 
-ybFP-3 - (lH-^OF^-3-^Mf 
;l/) -5-^^-2H-l, 4-^>V^T4ft:>- 
2 

(31) (±) -1- (4-^T->>^^^) -1.3 
30 -ybFP-5 ^;u- 3 - (5-/f^-lH-^ 

>F-;b-3-^^^) -2H-1, 4-^>V^ 
T-tft*>-2-*> 

(32) (±) - 1 - (4-^T^^^^^) - 1 , 3 
-SPfcFP-3- (lH-.^>F^-3-^iM^ 
;W -5-^V7'Pb%-2H-l, 4-^>V^T*fe* 
b*>-2 

[0015] ^HjcDmfia-HKS: ( i ) V7jk2ti&it& 

40 C^o 

[0016] 




mW-l 1 - 1 5 2 2 7 6 



(MI) 



CIV) 



(113) 



CI) 



[0017] ip*k x*i i cob^r b ( «Fgges6 i - 6 

3 6 66^, *f§SB36 3-2 3 8 0 6 9^Rc>'3oumal 
of Medicinal Chemistry, 30^, 1229H (1987^) 
H^Stiri^S— (II) (Dit&ftlt. 
(V) 



L-CCH^-N J 




(V) 



To > ^Shift^**, N. N-^fWAT 

[0018] xS2Cci5^r« 1 h»j£; (ni)o<b^«j 

*>£0 # cj&>6 igjicDS^SJg * roffiH -eras 3 tt 4 
CiteJ:*). — «5£ (iv) ©ft^i5Ci^-CS 

[0019] xa3CC*Jl^r», — tS&Z (IV) (Dit&m 
t 1 H- b*^ V-;U - 1 - Jj)l7F**r 5 ^>^©^T~ 

[0020] c(D<fc^tcL/r«3fisns««iB— 



•ffi^tctfgU^ *»M«I*JD*, Office J: 0*^T 

20 sctmSo iSKMictotit m»n (a 

;Hz;Uu-*, ^y^b'd'J F>3§0 , fltiRSB <* 

[0 02 1] $^ft^5©?&SIf^cDg4»t A 
□S-^T 5 1 -2 0 0 0 mq. ^gPS^r 1 -2 0 Omq 
[0022] 

wtt c n e> <DW<^3eo3ia«cciR3e £ n & & otwft 

[0023] Ml 

( + ) - 1 - (A-VT^isS?*)^) - 1 , 3 - 2^t 
FP-5-7x^- 3 - (7^^;^^^) -2H- 

a) (±) -N - C 4 - C2, 3-^bFO-2-t + 
y-5-7x^;l/-3- (y xL-jVjt?)],) - 1 H- 
l, 4 --<>v r > ; T*fe't*>- l - -Y;tO 
so A s F 



9 

(±) -1, FO-5-7*^-3- (? * 

^.W^) -2H-1, 4 — 0^7t'b*>-2 - 
*>4. 0 0 g ( 1 2rrmol) MN, N-^^U*;U 
AT ^ K 5 OmlOSteWc. *#T6 0«**fb^ h 'J 
^A0. 54g (1 4mnol) £tt]x.fc 0 zK&T 1 . 5 B# 
ffflSm** N- (4 -^P*^^) F7. 
00 g (2 5mmol) *ftlA. Mtl 8WMH8B* 0/c o 

>:i«i^=2 : 1) KJ:»)fB»U Hfe&HJfcB 

iLrttWkS*. «?l»«l/r. Hl£ 1 2 4- 1 2 6 "C 
<D»*e*Sft5. 9 0 g (JR*9 1%) £f#/c 0 
tEJR»W« C 3 «H 29 N 3 O, 

mmm c , 77.40; h, 5.54; n, 7.96 

IQfefiB C, 77.08; H, 5.52; N , 7.94 

b) (±) -l- (4-7^^) -1. 

Fp-5 -7x^b- 3 - (7 - 2H- 20 

1, 4 -^>v r ^T"fe't:>- 2 

(±) -N- C4- C2, 3-^fc FP-2-t+V- 
5-?x^/U-3- (7i^M?W - 1 H- 1 , 4 
--<>^/^T^t:*>- 1 ^JlO 5 F 

4. OOg (7. 6mmol) , JS*fc F^>0. 4 1ml 

(8. 5mmol) OmlCDfi^BJ^BSKI- 

^AtK^I 0 Oml^ftjx., »»x?;l/rattiU 8 W 

^7 (>>y s^^ppy : -rf*^— = 

5:1) KJc9«*EU ft«fiiki^I«l. 1 7g 
(JR^3 9%) £f#fc 0 

IRX^^hJU v (liq) cm" 1 : 3376,167 

6 , 1606 

NMRX-^hJl/ $ (CDC! j ) ppm : 1.21-1.35(2H, 
m) , 1 . 40-1 . 60(4H ,m) , 2 . 48-2 . 57 (2 H , m) , 3 . 59(2H , d , 3=6 . 5 
Hz) ,3.65(lH,ddd,3=13.5,7. 5, 5.5Hz) ,3. 78(lH,t, 3=6. 5H 
z),4.43(lH l dt,3=14,7.5Hz),7.15-7.56(14H 1 m) 
*»»»v^?FJl/:C„H 27 N s O 40 

mmm m/z : 397.2154 

HHfii m/z : 397.2150 

c) (±) - 1 - U-^T-^^JL/) -1.3- 
^fcFn-5-7^x;l/-3- <?*:=jl^*-rt/) -2 
H-l, 4-^>>/^T^f>- 2 ■ «K* 

(±) -1- (4-7$/^^) -1, 3-ytFu 
-5-^o:^;b-3- (7x^;W^« -2H-1, 
4 -^>*/yT^t>- 2 1 . 50g (3. 8mm 
o1) S\ 1 H - 1 7 - 1 " 5 • fi 

gffiO. 5 5g (3. 8mmol) . N. N-^V^Pt: 50 



^^Kl¥l 1 - 1 5 2 2 7 6 
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;l/X^;UT^>0. 49g (3. 8mmol) MN, N - 

(^l/#'50k j ;^oa^*> : J* s—)l= 5:1) 
CCJ:0fll«U fflm&m&fc®#l- 27g (1R$6 8 
%) 

TC^^Wfil C,,H 29 N 5 O • HC 1 • 5/4 H, O 
mWiB C, 65.05; H, 6.57; N, 14.05 

mmm c, 65.04; h, 6.6i; n, 14.10 

[0 0 241 «2 

(±) - 1 - {A- ?T~VS -1,3 -^t 

FP-3- (lH-^>F-^-3--fiby^l/) -5 
-7x^-2H-l, 4 -<>^7-iff>- 2 

a) (±) -N- [4 - C2. 3-J/t FO-3 - (1 
H- ^> F-^- 3 - J)l>J?-)l>) -2-**V-5- 
7xx;I/-lH-l, 4 — t>!/J?7«>-l--f 

y&jU =■ F 

(±) -1, 3 -yt FP-3 - ( 1 H->(> F-;l>- 
3-^;M^) - 5-7xx;b-2H-l, 4 
Vl?TW>- 2 -*> 1 • 50g (4. lnrmol)^^ 
N, N-WWWAT5 F3 OmlGD^^C, 2k*£ 
T6 0%**lt^ V V ^A0. 17g (4. 3mmol) * 
ttJAfc, *^TlB#raSm^ N- (4-^P*^ 
AO :7£;W ^ F2. 4 8 g (8. 8mmol) ^ 

s-ci emr$MftLtc a jgjca^»tc*i o omi^fin 
f*. «s«*WEa*Lfc. ai**7A^7Fy77 

0:1) CC<fcOfll«U *e*8ftJBHf*2. 1 3 g (45? 
^9 2%) *»fc Q 

C J6 H 30 N« O s 
mi&m C, 76.31; H, 5.34; N, 9.89 
Jgf^fi C, 76.18; H, 5.16; N, 9.85 

b) (± ) - 1 - (4-7$>/W) - 1 , 3 - 
FP-3 - (lH-f>F^-3->f;M^) -5 
-y x^-JU- 2 H- 1 , 4-^>V r ^T-iff>-2-* 
> 

(±) -N- (4- (2, 3-^t FP-3 - (1H- 
-f > F-^-3 -^^y^JU) -2-**V-5-^i 
x;V-lH-l, 4 -^>y^T-fe't:>- 1 ^ 
y 5 F 1 . 5 0 g (2. 7mmol) , JS*t 

F^>^>0. 14ml (2. 9mmol) SlO*x^y-;U2 0 

KStFy^Atfem *«4«EB*Ofc. «SE* 
*7A^ovF^77^- (r;u^^. s/^ppy^ 




(7) 



11 



>: y#y-;!/=20 : 1-9 : 1) CCJcOflHHu » 

m&m&mm&Q. s 1 g (^70%) zmc* 

IR^^^hil/ i> (KBr) cm' 1 : 3360,1672 
, 1602 

NMR^^h^ 8 (CDC1 3 ) ppm : 1.22-1. 57(6H t 
m),2. 53(2H, dd, 3=13. 5,6. 5Hz), 3. 63-3. 71(2H,m),3. 78- 
3 . 84(2H ,m) ,4 . 44(1H , dt , 3=14, 7Hz) ,7.05-7 . 65(14H ,m) , 
8.01(lH,brs) 

BrfWBfEvX*^ hJV : C 28 H,,N« O 

Slftffi m/z : 436.2263 10 

mmm m/z : 436.2263 

c) (±) -1- (4 -#T~Vs7*)i) -1. 3- 

-5-7x^-2H-l, 4 -•^>V r ^T-fe*f >- 2 
- > • 

( + ) -1- (4-7^^) -1, 3-ytFO 
-3 - (lH->f> Fwl/-3 -5-7 
x^;l/-2H-l, 4 -^>y^T42fc*>-2 

0. 8 1 g ( 1 • 9mmol) 1 H~ 1 - 

WO. 2 7 fir (1. 9mmol) , 20 
N, N-^^V^'PtVl/xW^O. 2 4 gr (1. 
9mmol) MN, N-y^W*^T5Fl. 8m1<D 

: = 5 : 1 ) tCcfcOfflUL, ^Itfe^S 

ff$Hf*0 . 55 g (iR*5 6%) 
7t*^*f«t C 29 H 3< ,N 6 O-HCl -1/2H, O 
Sf&fil C, 66.46; H, 6.15; N, 16.04 

$mm c, 66.12; h, 6.28; n, 15.68 30 

[0025] «3 

(±) - 1 - (4- yr^isyy'ni') - 1 . 

KCZ-5 -J^h- 3 - (7x^^) - 2H- 

1, 4-'^>^T-£f>-2 • ttffiWtt 

a) (±) -N- [4- C2, 3-^bFo-5-^f 

;i/-2-**v-3- (:?*x;uy?-;io -ih-i, 

4 -^>!/^T-fe*b*>- 1 --01O ?>AO 

F 

(±) -1, 3-^tFo-5-y^-3 - (7x^- 
WW) - 2H-1, 4 -^>V^T-t2t:>- 2 40 
>2. 6 5 g ( 1 Ommol) M'N, N-S/y^P*^A 
T 5 F 5 0 mlOS^tC, *?£T 6 0 %**{fc^ h U f 
AO. 4 2 g ( 1 lmmol) ^»x/c 0 *?$T 1 B*IH8ifP 
N- (4 -T'U^T'^fr) 7 %Jl4 5. F7. OOg 

(2 5mmol) ^iS~C 4 B*WJW*Lfc. KJSB^ 

Kx^;uci§#>u *, «affaft**rJH^«fc^L/, «K 

W=2 : 1) fc^OfllKU *Rfe*8iW&Bf**»ft:. 50 



^^F^^l 1 - 1 5 2 2 7 6 
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£ti\ 14*1 3 7-1 39. S'CCDfcie 

HA 3. 75g 0R*8 19*) SWfti. 
tc3R»W«S C 29 H 27 N 3 0 3 
Sf£fil C, 74.82; H, 5.85; N, 9.03 
C, 75.06; H, 6.06; N, 9.07 

b) (±) - 1 - (4-7^^JW - 1 . 3 -i^t 

Fa -5 -j**ji-3 - (v^x^y W) -2H- 
1, 4 — ^>V r iPT^b'>-2 

(±) -N- C4- C2, 3-^bFP-5-yW- 
2 -:***V - 3 - O^xXjW^jtO -1H-1. 4- 
^>V r ^T-fe*fc , >- 1 :/^;lO ^ F 

3. 65 g (7. 8mmol) , JS^Kt F^v>0. 4 2 ml 

(8. 7mmol) &tfx£y-;l>5 0 rrfl<D®^5* 3 . 5 

#7 7 4- (isVftyfc, isZUUMZ^ : J*% S 
-Jl>=5 : 1) OCfcOflWU »etttt»»2. OOg 
<JR*7 6%) *mc 0 

IR^^F^ v (liq) cm" 1 : 3368,167 

4 , 1628 

NMRX^^ h;U S (CDC1 3 ) ppm : 1.24-1.60(4H, 
m) , 1. 63 (2H , brs) , 2 . 46 (3H , s) , 2 . 61(2 H , t , 3=7 . 5Hz) , 3 . 30 
-3.35(lH,m) f 3.59-3.66(3H,m),4.27(lH,dt,3=14,7Hz), 
7.13-7. 51(9H,m) 

«$MBffevx;*^ : C 21 H 2S N 3 O 
mm® m/z : 335.1998 
Higffl m/z : 335.1991 

c) (±) - 1 - (4-^7^^^) -1. 3- 
^tFP-5-^^-3 - (7 xl~)UJ?-)1>) -2H 
-1. 4 — c>V r ^TH£b:*>-2 • (±) 
- i - (4 -T 5 - 1 . 3-^bFP-5- 

y W- 3 - (7xr.w^;i/) -2H-1, 4 

!/5>T*tf>- 2 -*> 1. 50g (4. 5rrmol) 

l H-e^v-^- l -*7Jbtf ^if ^> • JfiK&o. 

66 g (4. 5mmol) , N, N V7*Ut';l/if;l 
7;>0. 78mT(4. 5mmol)R^N, N-isJ^fr 
WA7^ F4. 5mlOil^3^Ctt]X./c 0 Sfi"C4B#P^ 

i/^PP^ ^> : ^ ^y-;b=5 : 1 ) icj:0 
&»&*«yU&Htt0. 8 7g (iR^45%) « 

jcS^Wffl C 22 H 27 N 5 O-HCl *H 2 O 
Sf&ffi C, 61.17; H, 7.00; N, 16.21 
Hf^fS C, 61.00; H, 7.02; N, 16.13 
[0 0 2 6 ] 094 

(±) - 1 - -1,3 -^b 




FP-3- (1 H--r>F-^-3--Y^^^JU) -5 
-y^-2H-l, 4-^>^T-t2f>-2-^> 

a) (±)-N-C4-C2, 3-ytKO-3-(l 
H-^> K-;i/-3 --Oi^^i") - 5-^^-2 - 
tty-lH-1, 4 -^>!/^k'>- 1 
:^;10 :7£;U>f 5 F 

(±) - 1. 3-^b FP-3- (1 H->T>K-^- 

-*>3. 00g (9. 9mmol) £tf>* 10 
N, N-^*W^7S F3 Oml©*!^^ 2k?£ 
T6 0%*SHt^r 'J^AO. 42g (1 lrrmol) £JJD 
*/Co *»T1. 5B*IH«#SL N- (4-^n^e^^ 
;U) S F7. 0 0 g (2 5mmol) ^rJJlR, fi® 

r3^M8l»L/fc. KJ^^CC*1 5 0ml*fl[]*.. 8 
«*R3iai*l/)fc. »»*a»x U tt 

*WEa*bte. »aE4*7*A*P^F^:7-r- 0> 

is tuns pp-**> 
;l/= 2 0 : 1 ) KJ: OflWU Hetefi*Hf**»fc. 20 

S*. HL^17 1. 5-1 73. 5"C<D 

*fe*§H3. 30g mmse%) ^ntc 0 

Sf&fil C, 73.79; H, 5.59; N , 11.10 

mmm c, 73.76; h, 5.66; n, u.03 

b) (±)-l-(4-75>'^)-l, 3-yt 
KP-3 - (lH->f>K-^-3->f;M^) -5 
-^^-2H-1, 4-^>V^T-te*b>-2 
(±) - N - C4- C2, 3-^b FP- 3 - ( 1 H- 
>f> F~-;l/-3 - 5 2 
y-lH-1, 4-^>V r ^T-fe*b">- 1 --OlO 

73?;W $ F3. 30g (6. 5mmol) , JSTKb F 
^>0. 35ml (7. 2mmol) SO'X^y-;U4 0 ml 

aw^F y?A-cie«a. s«* wesson, sis 

2. 70gOHl. 20g**7A^O7h^77^ 

1) KJ:*Jfll«U »e«6ftJBH(*0. 45g (HX^l 

8%) zntc 0 

IR^^FJl/ y (liq) cm - 1 : 3304 , 166 

8 , 1626 

NMR^-^^h^ 8 (CDC1 3 ) ppm : 1.25-1.60(6H, 
m) f 2.47(3H,s),2.62(2H,t,3=7Hz) f 3.44ClH f dd,3-14.5 } 6 
Hz) l 3.60-3.67(2H I m) J 3.78-3.83(lh,m) > 4.23-4.29(lH, 
m) , 7 . 00-7 . 56(9H ,m) , 8 .07(1H, brs)fl5#ft?tE^* * ^ * 

: C J3 H 26 N« O 
gf&ffi m/z : 374.2107 
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m/z : 374.2104 
c) (±) -1- (4 - t?T ~V S^f^fc) -1. 3- 
S/fcFP-3- (lH-^f>K-^-3->f;Mf;l') 
-5 -yf;l/-2H- 1, 4 — c>!/^7-£fcT>-2 - 
• 

(±) - 1 - (4-7 3^^) - 1. 3-ytFa 
-3- (lH->f>F^-3-^^^) ~ 5 
^ ;U - 2 H - 1 , 4-^>^T-fe*t'>-2-=r>l. 
50 g (4. Ommol) Sr. 1 H - b*^ 1 -*7Jl/ 

sj<+if5^> • *MS0. 59g (4. Ommol) , N, 
N-^-f V^Ot;Hf^7 5 >0. 70ml (4. Omm 
ol) RON, N-W^*^7$ F4m1<Dfi'&*8JK: 

y-;U=5 : 1) KiDfSSSU gOtSfclftJBSttO . 
5 0 g (HX^2 5%) 

Tcf^Wfil C 24 H,,N 6 O • HC 1 • 9/4 H, O 
W6B C, 58.41; H, 6.84; N, 17.03 
$mM C, 58.14; H, 6.51; N, 16.85 
[002 7 1 KT, *«W{t^»OhP>*f#x?">u 

>i*g^b^t?j<b<D f o>?K#x^>_H2^*-ecs*'r 

^>i/t^$-(c»t573-^ hr£t4^56i§-r^>/ca6 
tc, FP>^x^>U--f2^*-*^LfciNBiart^^^ 
^HSSS^** STAT5<DrStt{t%^^^ F 7 ^ *te -Y 

[0 0 2 8 ] RROT 1 
30 bh FP>^Jif>U-fe7^- (mpl^^^'^X^ F 

(l) £?\ ^-^-f^'J^^-^a^ttKiD, 
MPL ct>IA(D^«*ffl#T*7T-^^P->*f#fco 
C(Otc^C PCR^Cct 0 b FBSiSffFcDNA (clontech}± 
§J) #><E>b Fmpl cDNAO— as^r^ff U/Co mpl cD 

NAj©BB>&3 F>d>&felk=3 F>teGenBank M90102iC, §3 
F>©±8S<D1B^J«EMBL X73551 *ce»34rCC> 

40 H2>X7'^>T^-5 , -CrGCC7TCraTCrTTCCGCr-3 , <b, 1888 

m.mm& h iso7&s@<de^j&cs^i>/ct > ^-fe > x v 

7^fV-5' -TCAAGGCTGCrCCCAATAGC-3 '^ffll^C Q PCR 
t*. TakaraEXTaq (^SaStt^) KJ:0WW>Hl6^ 

jju-x V)i9M&w&s v^-fr % supREc-01 (msm 
tiM) *m^x, asffo^pFp-^tcset^Hflxo/c. 

[Hli|Xb/c PCRM^9^. Redi prime DNA labelling system 
(AmershamttK) ^©"7*D h3-;UCS£(,> 

[ a - 32 P ] dCTPT^-^^U, ya-yil/c, Ctl& 
50 fflC^T, Human Fetal Liver 5'-STKETCH cDNAlibrary 



(9) 
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(CL0NTECHj±») ^6, JWt©^Oh3--rt/Kffil^ MP 

L cDN^3-f=-f >^*««t^tt< i<>HI*6=> F><fc 

(2) PCRffiKIJ: 0 , fc rMPL <fflia^f««cDNA (l * 
6 491#gCDT 5 ^KE^tl) t^-FT* DNA£S5tf#L> 

C\ V-tt MPL<Dmife^ F><D28»S±ife*>6l7 

tSS5>CDi2^jCCS^l^C"i2 >X >T 5 ' -CTAAGGCAG 
OCACACAG-3 ' 486 6 491#B©T S ^BffiB^JCCS 10 
-^t >fcT >^"fe>X^'^-Y 5 ' -GGTGACCCAGGCGCTCTCG 
GrGGC-3'£ffll>/c 0 CCDPg, MPliMIS^«« 
<DC*jfi««b&*fc rlqG FciS*8r#*<fc5fcBstEir!f 

te, fc HflC FcM^cDNAte, B. D. Bennett h<D~ZM 

ournal of Biological Chemistry), 266^, 23060 H 

(1991^) 3 «:##CCLr, •fe>X^^>f^-5 , -CGCCG 
TCACCGACAAMCTCA-3 * i 7 >^"fe >X ^ A 5'-GCA 
CTCATTTACCCGGAGACAGGGAGA-3 ' b F»l0QU 20 

ICK-CLONE CDNA ( CLOsfTHCHflM ) &tt¥tt It, FCRS 

CCi9IRf#L/Co COJ: ^ccorfii 6n/c PCRj^?£, 
fclTCca^*XaCCfie^>rpCR3 (invitrogentJJN) JCffl 
jA<&, MPL^^X a F*«IRUfc 0 

(3) PCR-Cf#6n/C MPlfflSa^M^CcDNAi t h IqG Fc« 
i^cDNA^T, EUKARYOTIC TA CLONING KIT (invitroqentt 

18) £ffit,>TiSStt<D:/P -Fn— ;bCcS£c\ pCR3*?LttflS 
|6S^*#~fcffAl>fcSL AISMtopio lcjf5SM£j&L 

h*6Wffi«:fie(r^9^5 F&B58IL, -en-enMPL(B) 30 

-pCR3 % IqG Fc(B)-pCR3£tfcgb/c 0 

(4) ft 200Mq CDMPL(B)-pCR3 0.64 uni tsCDBstEII 
(mmbttW t 200 unitsCDScal (^SjfiftS) "C^O 

Wa. cft*7#P-*«ftttMMc«bfc. 

F«fc9* MPL cDN/«J$€:*t?3085ffiS^© DNAK^^^ 

(5) ft20jLtq-(DIcjG Fc(B)-pCR3£, 40 uni tsCDBstEII 
(*»KttK) £80 unitsOScal (SSJS&W) TftJW 

& 7w;7*^7r>-.« <*»*w±»> teeny 40 

X5 KcfcO, IqG Fc««cDNA4$O4150KSStO DNA&T 

(6) (4) TflWfc DNA»T>t- (#330 nq)£(5) "C»fc DNA»f 
Jt (^J20 nq)£, 4.6 units <DT4 DNA^-f (3R# 

if), ;*Ji§ttXLl-Bluet* (Strataqenett$?) KJfcWIteJft 

C.ft3^6*ffi«Cffiir^7^5 F*HHU MPL-IqG Fc 50 
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(B)/pCR3<h^€U/Co 
[0 0 2 9 1 KRM2 

fc HqG Fc««lBtet: rMPL »>^g» (MPL-IgG)£gc 
S&CjEg|T£fc H&jB 293«CDfl:$U MPL-IqG CDfitjg 
MPL-IqG Fc(B)/pCR3T\ XU^7 FP#l/-> 3 >S Cfi 

f 501 H, 1996^) CCJ:«Q t bJfclE 293ffl 

mzxmm&Ltc. &m$mztitct rssie 293» 

l0%^BSi&lfiL«^WDME^it6r2 S^^#U/c«, 
0.4 mq/ml ^^-^7^ ^ ^>> ( LIFE TECHNOLOGIESttS) 

*^t* lO^flSJlifiLrf ^WD^cr^ 2 il^* it , 
ff$S^^*f#/Co ccMg«g»#*. ^j5o%=i>^;i/ 
x> FCC«cS*r«*l/, IK-a-FU F-^CBoehr 
inqer MannheimttK) ^t^DMEMeafeiJS^b, 

*6 4iIIB««*«EWfco C<DJgJ&£384>U ««±« 
^rlUlRb/cfSv VacuCap CCelman SciencestfcM) ^ffll^ 
raaifc. ^7 L©lSf±i35^, HiTrap Protein G 

C Phartnacia-Biotechtt^) Srffll^T, mtf<Dy'Uh^ 
-MC'&^X, *7A^D7hy77^4}f^ MPL- 
IqG **fMU/c 0 

[0 03 0] 



W &U#4*~W J g&*n'VC* 100M1 ©PBSC-)T-# 
S? U fclO nq CD MPL-IqG ^ 4 °CT'$^1&?S U fc B Mil* 
t^«{b^«*DMS0CC«JBa, PBS(-)/ l%BSA/0.05% 
Tween20*ffll^r. ft^DMSOSW** 5 % <h 4 <fc 5 tC 
hD>^if> (R&DttS^) (*K«ao.l nM) 

<hig^t>i±rfP8SL//c 0 "5 x^cfcO MPL-IqG Sfffi*BK 

CCDiS^^rBX^I^^. 200M1 <D PB5W/0.05% Tween 
20t^x Jl/JSM^Sfeo/cfS. + ¥ An ti -Human TPO Neutr 
alizinq Antibody (R&D ttH) ~C\ ^SCCt 1 ^M«±- 
-f>^^-<- F L//c Q 200 Ml O PBS(-)/0. 05% Tween 

%&U*yfii*r*f IqGfixft (Chemicon IntemationalttS) 
"C, ffflKt 1 RHKl-f >t h Ofc. 200M1 

00.05% Tween20^r^tfPBS(-)r'^^;U?:gto/c^, 1 
OOul CD 7MB?g*& (DAKDi±^) ?:ttl^MS"C57>PBl^> 
+ a<-M/Co 100 Ml CD 1 M Hz S0< (fO^cM^tt 
CI) *SDASj£*i»±L/fc. #3*«S*450 nm^crS'JS 
M^b^^fflIX.T^^C^8#(Dhn>^ii<x?->CD 
jfe^* ioo%<bbr, «fl»lb^«5«:j:4 Fn>^xf 

^<Dmm&zmmLtc 0 is»*ia 1 «csvr. c<d*s»^ 
•fe ^ ^ - ^<Dftn/c«fatt£^; u fc„ 

[0 0 3 1 ] KifcflU 
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-i Or»MPL <DP3J6^ K><D28^tt±^6l9fi8^ 
CDlH^Cg^l ^■fe>^^^7-5' -CTAAGGCACGCACAC 
AGTG-3' ilS88ffiSB^6l907*aB<Dg2^JCC*^^/c 
T>^*fe>^^*^^^ — 5' -TCAAGOCTGCTGCCAATAGC- 3 * <t 

*fflt^c 0 c<D<fc5Ccurff 6n/c pcRjg^4J^Ttc2i 

^&I*IK:fi£o-tpCR3 (invitroqenttM) CCzfALT. 

mpl mim<Dm&*.y*'7x $ F*&mvtc 

(2)EUKARYQnC TA CLONING KIT ( Invi troqenttiS ) £rffl 

i\ mtiov'ti hr3-;ucc^^r±iacD pcrM$5mpl cd 10 
NA*pCR3Pi¥L*fflBa^^^ £-KJf AL/c@L Kffl&x. 
^ ^ £ - £ AM® TOPiotc aS A U /c Q ft 6 n /c Jf5S?$s& 

f$£S£KffioTASt£*L/c e cti^ess^^or 

>f + >3ft : i?tt^ l i?xypB$fflBaa* Ba/F3ffl)!a£ff£if 
«R&0/c o ff^MQ^tl/c Ba/F3«£5 units/miv^7 
X-f>£-P^*>3 (IL-3, GenzymettS?) <fc50uM(D 
£ -mercaptoethanol ^r^^lO^^BSi^JflLW^WRPMI^O 
igtfilT'l BfH!Jg*L>/cf|L 0.8mq/ml ^x^TW^O-I 20 
FE TECHNOLOGIES^:^) ^^^31^*^ 2 ilP^«« 

/Co 

[0 03 2] ^^J5 

BaF/mpl ffl83£ /cBBa/F3 fflja^tiMH^WaET^C 50 
/z M /3 -mercaptoethanol £ 0 .4 mq/ml ^ ^ * 7~ 4 ^ > ^ 

^^^^j^ig^tt^WRPMiie^g^r^ieB^PHi^ u 30 

/cf£, fflSa^rii>WCj:0cfc^^'ti, 1 *10 7 fflflS/ml 
& 2> <£ 5 &t 50 /x M & -mercaptoethanol £^tf lO^^Bail 
jfll«^WRPMri640^«fe^m^^U/c o CCD^ffi© 
0.99 ml?:3-4B#Pa$6CC^#b/Co «§£<*«&l^t 

mote MMfr%<D&mm : mmmm¥mm'U*'?~ 
„7^up^y-x r27^>ns$£ (^±tt, pi 

15, 199730 ^ClgCCtfo/Co CCEMSigS^S: 
8ml<D?K?£l//c0.4 mM EDTA £0.4 mM Na 3 V0 4 £$t?PB 

tt\ *&0/c0.4 mlO^^^r-H C20 mM Hepes-NaOH 
CpH7.9), 1 mM EDTA.O.l mM EGTA, 2 mM MqCI 2 , 1 mM N 
a 3 V0 4 20 mM NaF, 1 mM DTT(dithiothreitol) , 1 mq/ml 

Leupeptin] r«£S§7SU 4 'CX'&MC £ 0 
#®£i±/Co M^Ba?:7K^O/c0.4 ml<D^'^7 r-I 
(0.2%NP-40 ^T-H)T1gi§U 4 0 cr-M^L 

#»£f#/c 0 iZWLZ2Qn-\ <D^v7t-K (420 mM NaCl 
t2Q%? *) izv-^^'* y ? H ) £flnxT8if$ 
U 4°Cr20^»^U/c o CCDirt^^ffltiU^iU 
/c 0 50 
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[0033] ~&mwe 

STAT 5 ^P-^CDfg^ 

5 Ml OSTAT5 Gel Shift 01 i qonucl eoti des (Santa Cr 
uz BiotechnoloqyHiig) . 1 Ml ©tfyJUH/^F* 

<msM»tt«) . ui 

K + *~ fe' (*8M*tt*L 10 units/ m1)£3m1 
CD [r- 32 P 1 ATP (Anershamttgf) «ri&£U 3/CT' 

i^fo/c 8 100 Ml C0STE (100 mM Na 

CI , 10 mM Tris-HCl (pH7. 5) ,1 mM EDTA)T'?g&?L</c 0 C 
<DW&%: SJEVMM L /cSephadexG50(Pharmaci af±i£ ) 

«§SR*x5ry-ji/ttas«, 100 mi <D*ocigjKu cn 

* STAT57*P-^i LXm^tCc 

[0034] tmwi 

UPV'J-X f^F^7^>*ia (¥±tt. pus, 19 
97^) ^rgDr?fo/c 0 KHW5-CBMEI/*: BaF/mplffl 

nasof Ba/F3fflsa^JSW^-en-eni mi , ui © 

STATS^'P-^, 1 Ml Ol Mq/Ml poly(dl)- poly(d 
Q(Pharmacia-BiotechttiS) , 10m1 <D*4 4 > ^ 
A* 9 7 7 ' — (20 mM Hepes-NaOH (pH7.9), 2 mM EDTA , 
0.2 % NP-40, 60 mMNaCl, 10%^U-feP— JlO Sc>* 7 

6.7 mi fts^yr^y^TsF^i/ccT^^L. 

0.25XTBE (22.5 mM Tris-borate, 0.5 mM EDTA (pH8. 
0 ) ) T\ 10 mArftll»IB*»iM6*tfr>fc. 

lO^tHK - 10% * ^ - ^«*«:« ^ /cf^fg^ L /Co y 
tt STAT5*tStt{tr*ciK:J:0. hP>^#x^>u 

/Co 

[0 03 5] 

[»K<DS6*1 *«W(D»SB-«* ( I ) -e^^n^^ 
[0Bor>®m/cCSiBJ] 

[0 1] ^JSW-fb^ttO h P>##xy>©IS^ft«KflF 




-Log[ft£tt»*(H)] 



[02] 

t : 100 *iM V>m2m$k BaP/sipl fcfl&<D&|*tH?fc+STAT5 zf 
V2: 100 |jiM BaP/mpl fc&<a¥tfrt Wy£+STATS -fv—zf 

\s— ^3: 20 ng iOfchha^tf^^fWBaP/nipl KHfe<fc&fttfJ?at*STAT5 ^u-^ 
u — >-4 : 100 units tfD^^ IL-3 $IJ& BaP/mpi &J&<a#ffca3# + STAT5 :/u~y 

: mmWL BaF/mpl J8E<a&*btmfc+STAT5 :7*a — -f 
WV6:100 jiM <D0i)2ip9gfc Ba/F3 flBJB<D#(ja W'i£+STAT5 ^n-^ 
U-W:100 nM^>e»ll$<i4Ba/F3 SB8&<0#fcilthT«+STAT5 Zfv-Z? 
U~^8:20 ng fi> fchha V^ai^vf tjft B./F3 ffll&01£fctiffl?8+STAT5 ^u-^* 
U-->9 : 100 units O^** IL-3 Ba/F3 «38&<Z>#J*ffii£+STAT5 -f 
U--^10:^W»Ba/F3iaifi<D^t*ffi^+STAT5 ^n-^ 

J- 1- J. JL A H ii ID 



* ~* STAT6 ^©/n-y 
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